is estimated to be between 1% and 3% of the population, and it is more prevalent in older ages and among females (2, 3) . Environmental factors, such as physical trauma, certain infections, auto-immune disorders, emotional stress and other regional pain conditions, may play a role in triggering the development of FM (4) , but there may also be a familial component (5) . Aberrations in physiological pain-processing mechanisms, together with psychological and environmental factors, interact in the development and maintenance of widespread pain and tenderness in FM (4, 6) . The symptoms can be controlled, to some degree, with pharmacological and non-pharmacological treatments (7) .
Besides pain, fatigue appears to be a major limitation for patients with FM (8, 9) . Fatigue in FM has been found to be associated with decreased working capacity (10) , limited physical performance (11) , pain intensity and symptoms of depression (12) .
As fatigue is an important domain in FM it has been suggested to be included in all clinical trials involving patients with FM (13) . There are many factors that influence fatigue, and assessment of its subjective, fluctuating and multidimensional nature is complicated (14) (15) (16) .
The traditional way of assessing fatigue has been to use a onedimensional visual analogue scale (VAS), such as the subscale of fatigue included in the Fibromyalgia Impact Questionnaire (FIQ) (17) . Recently, however, instruments have been developed to assess multiple dimensions of fatigue. The Multidimensional Fatigue Inventory (MFI-20) consists of 5 independent subscales of fatigue: General Fatigue, Physical Fatigue, Mental Fatigue, Reduced Motivation and Reduced Activity (15) . The MFI-20 has been used in several descriptive and experimental studies of rheumatic diseases, including FM (18) (19) (20) (21) .
The FIQ is a frequently used instrument in research into FM. We were interested to study in which contexts ratings of multiple fatigue dimensions should be added as a complement to the FIQ fatigue. Both MFI-20 and FIQ fatigue have been recommended for the assessment of fatigue in FM (13) .
The primary objective of this study was to explore in which contexts ratings of multiple dimensions of fatigue are useful in FM, by comparing the MFI-20 and the one-dimensional FIQ fatigue in associations with socio-demographic and health-related aspects. As most patients with FM report some degree of fatigue, the two instruments were also compared in analyses of explanatory factors of severe fatigue.
The secondary objective was to compare multiple dimensions of fatigue between women with FM and age-matched healthy women.
MATERIAl And METhodS

Population
Patient group. Patients were recruited to the cross-sectional study from 3 primary healthcare centres in the west of Sweden. Inclusion criteria were: female patients, 18-60 years of age, with FM according to the American College of Rheumatology criteria for FM: a history of widespread pain for at least 3 months, and pain in 11 of 18 tender points on manual palpation (1) . Exclusion criteria were: inability to understand Swedish, pregnancy, and severe psychiatric or somatic disorders. The study was approved by the regional ethics review board in Gothenburg. Written consent was obtained from all patients.
Reference group. A reference group of healthy women was recruited from a mammography screening centre and from employees in the public sector. Inclusion criteria were: women, 18-60 years of age. Exclusion criteria were pregnancy or severe psychiatric or somatic disorders.
Measurements
Multidimensional Fatigue Inventory (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . The MFI-20 assesses 5 dimensions of fatigue: General Fatigue, Physical Fatigue, Mental Fatigue, Reduced Motivation and Reduced Activity. It contains 20 statements on a 5-point likert scale that refer to aspects of fatigue experienced during the most recent days. The sum scores range from 4 to 20 for each subscale. higher scores indicate a higher degree of fatigue (15, 22) . The MFI-20 has shown satisfactory construct and content validity (13) and test-retest reliability in FM (23) .
FIQ fatigue (0-100). The VAS for fatigue included in the FIQ (17) was used as a one-dimensional measure of fatigue in this study. The patients estimated how tired they had been during the previous week on a 100-mm scale, where 0 mm was "no tiredness" and 100 mm was "Very tired". The FIQ fatigue has been validated for a Swedish population and has shown satisfactory test-retest reliability (24) .
Socio-demographic aspects
Socio-demographic data and information about medication were gathered in a standardized interview.
• Marital status was divided into two categories, referring to whether the patient lived with another adult.
• Employment was divided into 4 categories, referring to percentage of full-time work, which is defined as 40 h per week.
• Sick leave and disability pension were categorized as none, part-time or full-time sick leave/disability pension, based on 40 h work per week.
• Medication: use of analgesics/non-steroidal anti-inflammatory drugs (nSAId) and psychotropic drugs (meaning antidepressants and sedatives) was registered as positive when use was regular or as needed.
Health-related aspects
• Duration of widespread pain was obtained by a standardized interview.
• Tender points (11) (12) (13) (14) (15) (16) (17) (18) were examined by manual palpation (1).
• FIQ pain (0-100), a subscale of the FIQ measuring pain intensity during the previous week, was used (17, 24) .
• Pain localizations (0-18). The number of pain localizations was reported in a self-administered pain drawing, with 18 predefined body regions (25) .
• Sleep quantity and quality (1) (2) (3) (4) . Two questions about the patients' quantity and quality of sleep (26) was used; "do you think you get enough sleep?" and "on the whole, how do you think you sleep?" A higher score indicates worse sleep.
• Anxiety, depression (0-21). The hospital Anxiety and depression Scale (hAdS) was used to identify and quantify symptoms of depression and anxiety. The hAdS builds two subscales: hAdS-A for anxiety and hAdS-d for depression (27) .
• Physical activity (h).
The leisure Time Physical Activity Instrument (lTPAI) assesses the amount of physical activity in leisure time during a typical week, divided into light and moderate exercise (28) . The hours spent on moderate exercise were used in the present study.
• Walking capacity (m). The 6-minute walk test (6MWT) has been shown to possess satisfactory reliability in a Swedish FM population (29) . The patient was instructed to walk for 6 min as quickly as she could without running. The distance covered was measured in metres.
Procedure
The standardized interviews and examinations in the patient group were performed by trained physiotherapists. (30) . Therefore, only correlations above 0.25 (p < 0.05) were taken into account in the analyses described above. The associations between MFI-20/FIQ fatigue variables and socio-demographic and health-related variables in patients with FM were adjusted for possible confounders by using multivariable logistic regression analysis for dichotomous variables and multivariable linear regression analysis for continuous variables. In these analyses, the continuous dependent variables were transformed to normally distributed variables by using Blom's transformation whenever their distribution allowed for it; otherwise the dependent variables were dichotomized at the median value. The main independent variable, i.e. MFI-20 or FIQ fatigue, was the first covariate in the model, and other variables correlating to both the dependent and the main independent variable were considered as possible confounding factors and are included as additional covariates in the model.
If the FIQ fatigue and at least one of the MFI-20 subscales were equally associated (p < 0.05) with a specific variable, the explained variance (R 2 ) was calculated in a multiple linear regression analysis for that specific variable. The regression analyses were made with FIQ fatigue as the only included assessment of fatigue, as well as adjusted for the MFI-20 subscales.
The MFI-20 and the FIQ fatigue were also compared in explanatory variables of severe fatigue. logistic regression was used to analyse which variables were explanatory factors of severe fatigue in the patient group (31) . The results were used as a complement to the correlation analyses in conclusions about in which contexts the MFI-20 and the FIQ fatigue are useful. As there is no known cut-off score for any of the 5 continuous MFI-20 subscales or for FIQ fatigue indicating more or less severe fatigue in an FM population, the cut-off value for severe fatigue was defined as the median value of the patients' scorings.
The variables that showed a statistically significant association with MFI-20 and/or FIQ fatigue in the Spearman's correlation analyses were included in the univariable logistic regression.
The statistically significant explanatory factors (p < 0.05) of the dichotomized subscales of the MFI-20 and FIQ fatigue in the univariable logistic regression analysis were included in the stepwise multivariable procedure, where a set of independent predictors of explanatory factors were selected for each of the 6 outcome variables. In the stepwise logistic regression a significance level of 0.05 was used for both inclusion and exclusion. odds ratios (oR) with 95% confidence intervals and p-value are presented.
The AUC values (the area under the Receiver operating Characteristic (RoC) curve) were calculated for description of goodness of explanatory factors (32) . Values in the range 0.7 ≤ AUC < 0.8 indicate that the explanatory variables are acceptable, 0.8 ≤ AUC < 0.9 indicates that they are excellent, and AUC ≥ 0.9 indicates that they are outstanding (33) . All tests were 2-sided and conducted at the 5% significance level.
In comparisons of fatigue and socio-demographic variables between the patient group and the healthy reference group, the Mann-Whitney U test was used for continuous variables, Fisher's exact test for dichotomous variables, and Mantel-haenszel χ 2 test for trend in contingency tables for ordinal categorical variables. logistic regression with group as dependent variable and the fatigue measures and the covariates as independent variables was used to analyse differences in fatigue between the patient group and the reference group adjusted for the covariates.
RESUlTS
Patient group
A total of 240 patients were recruited from primary healthcare centres by searching patient records for diagnoses of FM (between 1995 and 2004) and consecutive recruitment (in 2004 and 2005) . of these patients, 32 refrained from participation for various reasons, such as treatment in progress, time restrictions, family reasons, or no interest in participating. Ten patients were excluded due to other severe concomitant disorders, and 65 patients did not meet the inclusion criteria. The final number of patients that participated in the study was 133, of which 81 were recruited from primary healthcare journal archives and 52 consecutively recruited at primary healthcare centres. The socio-demographic data of the patient group is presented in Table I . descriptive statistics of the health-related aspects for the patient group are given in Table II . All instruments and performance-based tests had a completion rate of between 96.2 and 100%.
Reference group
A total of 189 women between 21 and 60 years of age were recruited from a mammography screening centre (n = 83) and from employees in the public sector (n = 106). Twenty persons were excluded due to exclusion criteria: pregnancy (n = 2), severe psychiatric or somatic disorders (n = 18). Eleven persons aged 21-30 years were randomly excluded to achieve adequate age matching with the patient group. The remaining 158 persons constituted the reference group.
The socio-demographic data of the reference group is presented in Table I . There were no significant differences between the patient group and the reference group in age, marital status or smoking. There were significant differences between the (23) 107 (68) 50 (32) 0.09 Education, n (%) ≤ 9 years 10-12 years > 12 years 30 (23) 70 (53) 32 (24) 16 (10) 60 (38) 77 (49) < 0.001* Employment, n (%) 0% 1-49% 50-79% 80-100% 83 (62) 13 (10) 26 (20) 11 (8) 8 (5) 5 (3) 30 (19) 114 (72) < 0.001* Sick leave, n (%) none Part-time Full-time 68 (51) 25 (19) 40 (30) 149 (94) 7 (4) 2 (1) < 0.001* disability pension, n (%) none Part-time Full-time 77 (58) 26 (20) 30 (23) 149 (94) groups (p < 0.001) in education, employment, sick leave, disability pension and use of medication (Table I) .
Correlation analyses in patients with fibromyalgia
MFI-20 and FIQ fatigue (Table III ). All 5 subscales of the MFI-20 showed significant associations with the FIQ fatigue in the patient group. (Table IV) . Age and education showed no association with fatigue assessed with MFI-20 subscales or FIQ fatigue. Employment showed a fair negative correlation with MFI Physical Fatigue and MFI Reduced Activity, indicating that these two fatigue dimensions were associated with fewer work hours per week. The association between employment and MFI Physical Fatigue and MFI Reduced Activity remained significant also when adjusted for a possible confounder, being FIQ pain. Employment was not associated with FIQ fatigue. In further analyses of differences in fatigue regarding marital status, no statistically significant differences were found for the MFI-20, but FM patients living with another adult reported less FIQ fatigue than those who did not cohabit (p = 0.01, mean 78.8, Sd 19.8 vs mean 87.3, Sd 17.4, data not presented).
Socio-demographic aspects
In the analyses of differences in fatigue between smoking and non-smoking patients with FM, no statistically significant differences were found for the MFI-20 or FIQ fatigue scores. (Table IV) . FIQ fatigue and nearly all dimensions of the MFI-20 showed fair to moderate correlations with depression (hAdS-d) and anxiety (hAdS-A). The association with depression (hASd-d) remained significant for both MFI-20 and FIQ fatigue when adjusted for pain localizations, FIQ pain, sleep quantity and sleep quality. The association with anxiety (hAdS-A) remained significant for all fatigue measures except MFI Physical Fatigue, when adjusted for possible confounders, being FIQ pain, sleep quantity and sleep quality.
Health-related aspects
MFI General Fatigue and FIQ fatigue also showed a fair correlation with sleep quantity and sleep quality. The associations remained significant for sleep quality, but not for sleep quantity, when adjusted for possible confounders, being pain localizations, FIQ pain, anxiety (hAdS-A) and depression (hAdS-d).
FIQ pain showed a fair correlation with MFI General Fatigue, MFI Physical Fatigue and FIQ fatigue. The association between FIQ pain and MFI General Fatigue remained significant when adjusted for possible confounders, being sleep quantity, sleep quality, depression (hAdS-d), anxiety (hAdS-A) and walking capacity (6MWT). The association between FIQ pain and MFI Physical Fatigue remained significant when adjusted for possible confounders, being employment, sleep quantity, depression (hAdS-d), anxiety (hAdS-A) and walking capacity (6MWT).
The association between FIQ pain and FIQ fatigue also remained significant when adjusted for possible confounders, being pain localizations, sleep quantity, sleep quality, depression (hAdS-d), anxiety (hAdS-A). number of tender points, pain localizations and body mass index (BMI) were not associated with any of the fatigue measures.
Physical activity (lTPAI) showed a fair negative correlation with MFI Reduced Activity. no possible confounders were identified in the correlation analysis between physical activity (lTPAI) and MFI Reduced Activity.
Walking capacity (6MWT) showed fair negative correlations with MFI Physical Fatigue and MFI Reduced Activity. The associations remained significant when adjusted for possible confounders, being FIQ pain, pain localizations and physical activity (lTPAI).
FIQ fatigue was not associated with physical activity or walking capacity.
Comparisons of the MFI-20 and the FIQ fatigue in relation to pain, sleep and distress
Multiple linear regression calculations were carried out when FIQ fatigue was included as the only measure of fatigue in the model, as well as when FIQ fatigue and the MFI-20 subscales were included in the model. The correlation analyses showed that the FIQ fatigue and the MFI-20 subscales could be equally relevant for use in relation to pain intensity, sleep, depression and anxiety. The explained variance (R 2 ) was calculated for each model with multiple linear regression respectively for FIQ pain, sleep quantity, sleep quality, depression (hAdS-d) and anxiety (hAdS-A) as dependent variable.
In the analysis of FIQ pain, the included independent variables were: duration, employment, sleep quantity, sleep quality, depression (hAdS-d), anxiety (hAdS-A), walking capacity (6MWT) and FIQ fatigue. The R 2 for the model was 0.34 and the adjusted p-value for FIQ fatigue was 0.003. When the model was adjusted for the MFI-20 subscales, the R 2 was 0.42 and the fatigue measures with significant adjusted p-values were FIQ fatigue (p < 0.001), MFI General Fatigue (p = 0.044), MFI Physical Fatigue (p = 0.006) and MFI Reduced Activity (p = 0.035).
In the analysis of sleep quantity, the included independent variables were FIQ pain, depression (hAdS-d), anxiety (hAdS-A) and FIQ fatigue. The R 2 for the model was 0.18 and the adjusted p-value for FIQ fatigue was 0.003. When the model was adjusted for the MFI-20 subscales, the R 2 was 0.25 and the fatigue measures with significant adjusted p-values were MFI General Fatigue (p = 0.004) and MFI Physical Fatigue (p = 0.025). FIQ fatigue was not significant (p = 0.462).
In the analysis of sleep quality, the included independent variables were pain localizations, tender points, FIQ pain, depression (hAdS-d), anxiety (hAdS-A) and FIQ fatigue. the r 2 for the model was 0.23 and the adjusted p-value for FIQ fatigue was 0.010. When the model was adjusted for the MFI-20 subscales, the R 2 was 0.32 and the fatigue measures with significant adjusted p-values were MFI General Fatigue (p < 0.001) and MFI Physical Fatigue (p = 0.013). FIQ fatigue was not significant (p = 0.891).
In the analysis of depression (hAdS-d), the included independent variables were employment, pain localizations, FIQ pain, sleep quantity, sleep quality and FIQ fatigue. The R 2 for the model was 0.25 and the adjusted p-value for FIQ fatigue was < 0.001. When the model was adjusted for the MFI-20 subscales, the R 2 was 0.54 and the fatigue measures with significant adjusted p-values were MFI Reduced Motivation (p < 0.001) and MFI Mental Fatigue (p = 0.007). FIQ fatigue was not significant (p = 0.591).
In the analysis of anxiety (hAdS-A), the included independent variables were FIQ pain, sleep quantity, sleep quality and FIQ fatigue. The R 2 for the model was 0.17 and the p-value for FIQ fatigue was < 0.001. When the model was adjusted for the MFI-20 subscales, the R 2 was 0.36 and the only fatigue measure with significant adjusted p-value were MFI Mental Fatigue (p < 0.001). FIQ fatigue was not significant (p = 0.406). (Table V Table V .
Explanatory factors of severe fatigue in patients with fibromyalgia
Applying the cut-off points described above, the proportion of healthy women that experienced severe fatigue was between 3.8 and 6.6% for MFI General Fatigue, Physical Fatigue, Mental Fatigue, Reduced Activity and FIQ fatigue. For MFI Reduced Motivation the proportion was 18.4% among the healthy women.
Univariable and multivariable analyses. Statistically significant explanatory factors (p < 0.05) of severe fatigue in the univariable analyses (Table V) were included in the stepwise multivariable logistic regression (Table V) 
MFI General Fatigue.
The multivariable stepwise logistic regression showed that depression (hAdS-d) and sleep quality contributed to the strongest model for explanatory factors of severe general fatigue (AUC = 0.77) ( Table V) .
MFI Physical Fatigue.
The multivariable stepwise logistic regression showed that FIQ pain alone contributed to the strongest model for explanatory factors of severe physical fatigue (AUC = 0.70) ( Table V ). An alternative model could be created with the same AUC value (0.70), in which the variables of employment (oR 0.64, 95% CI: 0.45-0.93, p = 0.02) and depression (hAdS-d) (oR 1.14, 95% CI: 1.03-1.26, p < 0.01) explained severe physical fatigue.
MFI Mental Fatigue.
The multivariable stepwise logistic regression showed that depression (hAdS-d) and anxiety (hAdS-A) contributed to the strongest model for explanatory factors of severe mental fatigue (AUC = 0.78) ( Table V) . 
MFI Reduced Motivation.
The multivariable stepwise logistic regression showed that depression (hAdS-d) alone contributed to the strongest model for explanatory factors of severely reduced motivation (AUC = 0.80) ( Table V) .
MFI Reduced Activity. The multivariable stepwise logistic regression showed that age, employment, depression (hAdS-d) and physical activity (lTPAI) contributed to the strongest model when predicting severely reduced activity (AUC = 0.82) ( Table V) .
FIQ fatigue. Multivariable stepwise logistic regression showed that FIQ pain, sleep quality and depression (hAdS-d) contributed to the strongest model for explanatory factors of severe FIQ fatigue (AUC = 0.77) ( Table V ). An alternative model was able to be created with the same AUC value (0.77), in which anxiety (hAdS-A) (oR 1.13, 95% CI: 1.04-1.23, p < 0.01) together with FIQ pain (oR 1.37, 95% CI: 1.08-1.75, p = 0.01) and sleep quality (oR 1.79, 95% 1.08-2.97, p = 0.02) explained severe FIQ fatigue. According to the interpretation of AUC-values (33) the models of independent explanatory factors were acceptable (0.7 ≤ AUC < 0.8) for 4 of the total of 6 fatigue variables and excellent (0.8 ≤ AUC < 0.9) for 2 fatigue variables (Table V) . (Table VI) FIQ fatigue and all 5 dimensions of the MFI-20 differed significantly between the patient and the reference group, also after adjustment for education, employment, sick leave and disability pension (p < 0.001 for all comparisons, except for MFI Reduced Motivation, where p = 0.048 in the adjusted analysis). The difference between the mean values of the 2 groups was 6.8 for MFI General Fatigue, 7.9 for MFI Physical Fatigue, 5.4 for MFI Mental Fatigue, 2.7 for MFI Reduced Motivation, 6.8 for MFI Reduced Activity, and 36.9 for FIQ fatigue.
Differences in fatigue between the patient group and the reference group
dISCUSSIon
The MFI-20 and the FIQ fatigue appear to assess different aspects of fatigue and are useful in different contexts. The MFI-20 was associated with employment, physical activity and walking capacity, which the FIQ fatigue was not. The FIQ fatigue and the MFI-20 were equally associated with pain, sleep and symptoms of depression and anxiety. however, multiple linear regression analyses showed that the subscales of the MFI-20 contributed with valuable aspects of fatigue that the FIQ fatigue did not, in relation to pain intensity, sleep, depression and anxiety.
The subscales of the MFI-20 were significantly associated with the one-dimensional FIQ fatigue, with correlation values ranging from 0.30 for MFI Reduced Activity to 0.57 for MFI General Fatigue, implying that the MFI-20 assesses different aspects of fatigue than does the FIQ fatigue. The highest correlation with FIQ fatigue was found for MFI General Fatigue, which was expected since both ratings could be considered to comprehend a more global aspect of fatigue. This result is consistent with findings in patients with primary Sjögren's syndrome (20) and rheumatoid arthritis (21) , in which MFI General Fatigue showed the highest correlation with a global VAS for fatigue.
The FIQ is a well-accepted and frequently used instrument for assessing disabilities and symptoms in FM. The FIQ fatigue assesses only one global dimension of fatigue, thus it would be preferable to add the MFI-20 as a complement to obtain a deeper and more variegated picture of the patients' fatigue. however, since the MFI-20 is a more comprehensive and timeconsuming instrument, it is of interest to investigate the context in which the examination would benefit from inclusion of the MFI-20 and where the more global assessment FIQ fatigue would be sufficient. There is a lack of similar studies comparing two instruments with regard to field of application. We chose to compare the MFI-20 and the FIQ fatigue by correlating the two instruments with socio-demographic data and health-related variables previously shown to be associated with fatigue, as well as investigating explanatory factors of severe fatigue.
The majority of patients with FM experience work limitations due to their pain, fatigue and cognitive symptoms (10, 34) . high scores on MFI Physical Fatigue and MFI Reduced Activity were associated with fewer work hours per week, whereas the 1-dimensional FIQ fatigue was not, which favours the use of multiple dimensions of fatigue in studies of employment.
An intriguing research question in the field of rehabilitation is the low physical activity and reduced physical function in As fatigue, to some degree, is almost always prevalent in FM, we were interested in comparing the MFI-20 and the FIQ fatigue, by investigating factors that might explain severe fatigue in FM. There are currently no defined cut-off points for severe fatigue assessed with MFI-20 or FIQ fatigue. We chose to determine the cut-off value for severe fatigue as the median of patients' scorings, and found that symptoms of depression (hAdS-d) was the most consistent explanatory factor of severe fatigue overall for all 5 subscales of the MFI-20 as well as FIQ fatigue. Severe FIQ fatigue was explained by high pain intensity, disturbed sleep quality and symptoms of depression, which emphasizes that a one-dimensional rating appears to be sufficient in relation to these aspects. MFI Reduced Activity appeared to be the subscale of the MFI-20 that differed the most from FIQ fatigue in the multivariable analyses, and was found to be explained by higher age, fewer work hours per week, more symptoms of depression and less physical activity.
however, there are limitations with the multiple forward stepwise logistic model. If two predictors are highly correlated, one of the predictors will never enter the model. Thus, there could be other models with nearly as good AUC-values. In the present study, alternative models with the same AUC-values were found and presented for MFI Physical Fatigue and FIQ fatigue.
Measurement error could lead to attenuation of correlation values. The influence of measurement error on the analyses could have been diminished by using the mean values of repeated measures. however, both the FIQ fatigue and the MFI-20 have been found to possess sufficient stability in patients with FM (23, 24) , which gives credibly to the results of the present study.
The secondary objective was to compare the levels of multiple dimensions of fatigue between women with FM and age-matched healthy women. The present study showed that women with FM were found to report higher levels of fatigue on all dimensions of the MFI-20 as well as the FIQ fatigue than healthy women, confirming that fatigue is a severe problem for patients with FM. of the healthy reference group, 4-7% of subjects reported severe fatigue on 4 of the total of 5 MFI-20 subscales and the FIQ fatigue, which could be considered reasonable, since fatigue is also more or less prevalent among healthy individuals (16) .
It is notable that 18% of the healthy reference group were found to report severely reduced motivation. As severely reduced motivation in the patient group was found to be associated with psychological distress, the same factors may be related to severely reduced motivation in the reference group. In a Swedish national public health report, 20-30% of the women in the general population report psychological distress (35) , which might explain the relatively high proportion of the reference group that reported severely reduced motivation in the present study.
There were significant differences between the patient group and the healthy reference group in terms of sick leave, disability pension and use of medication, which was expected since work disability and pharmacological treatment are common in FM. The patients also had a lower level of education and worked fewer hours per week than the healthy reference group, which is in line with previous studies of pain populations (10, 25) . The socio-demographic differences regarding work, education and medication between the two groups, might be regarded as a sampling bias. Therefore the between-group comparisons of fatigue were adjusted for the socio-demographic data that differed significantly between the groups, and the difference between the groups stayed significant for all ratings of fatigue.
Fatigue appears to be related to several aspects of life in patients with FM, and valid and feasible fatigue instruments that adequately assess fatigue are needed in healthcare. The results of the present study indicate that specific questions help the patient to discriminate between different aspects of fatigue, which gives professionals valuable information. Associations between the subscales of MFI-20 and the other health-related aspects showed that it is possible to identify different dimensions of fatigue in FM, supporting previous findings in patients with rheumatoid arthritis (RA) (36) .
To conclude, the present study found that the MFI-20 appears to contribute with valuable aspects of fatigue in relation to employment, pain, sleep, distress and physical function. The MFI-20 subscales of physical fatigue and reduced activity were shown to be important dimensions of fatigue associated with employment and physical function, which the FIQ fatigue was not. Furthermore, the MFI-20 subscales of mental fatigue and reduced motivation appear to be valuable dimensions of fatigue associated with depression and anxiety, indicating that the MFI-20 could be recommended for use in relation to distress.
The MFI-20 and the FIQ fatigue also differed in analyses of explanatory variables of severe fatigue in patients with FM, and the results emphasized the recommendation to use the MFI-20 in relation to employment and physical function, which are important aspects in rehabilitation. Women with FM were found to report higher levels of fatigue than healthy women on all dimensions of the MFI-20, as well as the FIQ fatigue.
